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In 1111.	 Ientl)erature delundenre, of Iltr tlnre rates. W a,. W,. anal W , are
derived.
Rate of Nunallilig
Ilse rate of Imtuping. W t,. is given by:
c = Ilvt,l
	
W r	 t,lvl
u rthv` 1
where Ilvt, ) is the intensity at the lunarink tegiort. ;uad g(v) is ;r nurntaiiied Gaussian that
describes the O • ` transition. whidh k 11olyler-hroadened. glV) is given hy:
^ liit,t`t.	 i
J1
	 r	 1 rxtl	 III t2)It't, -v^;)=!^';,I
whete
FM LAP, a 'v;(2)
If it is assumed that (k•11111crature liaiwcs do not afTc t the average Font{) intensity,
inside the I I ll cavity. then only the line sh.1l)e I'll n.tiun Cl 1,111 	 with tentl ,eraturn •	In Ilar-
titular, the I)011111er width, wl) , and the exhomential are the varyint! quantities. Ilus result,
. r
F
i !
^a
1II`It,
^	 IMaL^.110 ► +
.t
in a temperature dependence given by:
wa
1
K'^lyl '^ cv l, 1. C I
1	 \	 7
iwhere Z is a constant !ctined in terms of route-temperature values.
I
Iloinoeeneous Linewith
It was stated previously that the rotational relaxation rate is proportional to the homo-
geneous line-width of the FIR transition, AP, . The effects of te ►nperature changes on w,
result from the velocity dependence of the collision cross section between two molecules.
	
i	 Intermolecular interactions may be treated by perturbation theory with interaction Il.inul-Y	 l'	 Y
`	 tonians of the form. r- ". Because most FIR tnoi:cuies either are symmetric tops or can lie
approximated as such t for example, C11 3 OH), their strongest interaction- is that of two
dipoles. This interaction has the form. V(r) 
_ [µ t ' µ, - 31 µ t ' r) (µ, • r)/r	 r' 3 . Miere
µ l .led µ, are dipole nlonlent vectors. and r is the vector that ;epar.,tes them. The r term
is the first-order term because :N nlmetric tops have a dipole-moment component that nlaln
twins its orientation relative to the dnaular nlonlentunl vector.'
Fron1 considerations involving the matrix elcnlents for the r"" interaction mid total
cross sections for collision. It call be shown that the 110111OLenl'UUS llnewldth is proportional
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I	 Pvt-2lln•I1
•C. 11 t'owne^ and A. L. Schawlow-WcroNnYr Spectroscopy. McGraw-Hill New York, 1955, pp. 359.360.
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jNht'le p 1. tilt- tlt-nsit > of nlulr" ult-.. anti \ I. Lilt' III olerular ,i el^i. its	 Moreover. because	 I
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v .l 1112 and 11 = Z for	 Illllletrit dills, JI'N = JI'^ ) Iltr ^l ► II^I.InI I`It-^^llrl' .111/1
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\ Ihnitimial Relavilitm Hatt-
I he vihrallt 1 11a1 rch ,tation imc \k ` . 1. Illc 1.11" at Nhl"h Inoll'"lile% I -vIIIrll It, till' IUtilllld
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%it'latioll.11 limi11fUld. 1 ,111• I.11c lus hrt-ll .Ittlitmwd prt-ttt 1 11111 midi)' It' till \'11111siltlly llf,i'll ► r.l
litillally k . it, licit Illtllt'"Illt'. \-.I III tilt' t'llllt ,11IW1 \\ Ills .	 It I..L•lllll"i1 Ihat t'.1ch t:Ulll.lt t ll \\1111
III" Nall resulls Ili the nollradl.11l%e dt't'\, - nation oil Ills' Illtllek - llle	 I hers-l"mo. Ills' iate lit
\\.111 . All•Ioll% 1% . 11 1 1 1 10 ,tilllaloh oi,c l h%" ill% , 1"% 1 1procal tit Ill y (1111t' II I.Ikv% for .1 1111 ► It-"1111`
Ill 11111111W 110111 Ill" . t'lllt • 1 U1 lilt' tllhe to 111" \\.Ill	 I 'llls l• I:1 ,it'11 h\
till
Nht'rr 1) 1. I11t • .t-lf-diffllsittll :urt'fi:it'tll..111d d is tilt- last-r toile lli.111101 r. 5inIpIt . 1^illlard
ball diffusion theorp gi%es:
11	 \ .\ .1	 ,
Nht'l" \ Is tilt' nit'.ul Wltkity of a nntlt- m ic. ,Ind \ I-, tilt' nit • .1rt lice liatll. Tltis result. in
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This relationship leads to:
W^(y)
	 WO 1 312	 (constant E)rrssurri .
Wv (y)	 WYy"2 Icomunt density) .
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